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*» (-Ttefribs tfyM) Srii^U fe^a«rJiip-rS^i:©T?^5^7V 

« , SfE<l!|-?l?tf^7WWb1~5&fl?-( — « «J TSerDe sj 
(Serializer/De-serializer) tmttlZ) %m V^d is V T JVfc&jjT&tf fc 6„ 

lOOGbi t/s fcig^tS £ P^iiti^^St^oTV^, b^b> ~>y. 
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/Wf -i-* 5 1 0 Gb i t/s i:VNpii5jtfs^-i^S^i:^'(H^i-Si:. 1 b i t <D 
5 BlilOOpsiftO, If y h £ te^Hi^ 

:©/n y^*-^tffin:ra»!ea£-t-*^3& s #*.e>*fcv^ 0 xau i do Gigabit 

Attachment Unit Interface) 8 B/10 Bf tftMS:fflV\ rcO^-§-?r 

10 — £\ *3S^y T/Wf #*r'<? WWfcU-CfiffiieeiSI-f Sfcftfcttx WDM 
(Wavelength Division Multiplex) feM^zS&^Jffl U 7^Hf ?rI45 

h — < |an»©:*7— (B E R : Bit Error Rate) 

iH^i-S r.-t fHTtB^as, ftltS^^T'f^^MMF (Multi-Mode Fiber) Tf 
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fc*e«e3£k: *5 ^ x s mm <o mm * ira rtiib ta*?—* fcmxmRxfBmmw % 
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10 HHRSrSfc*., «P y^©BER^H-ff5 0 Sfc^* y SrflM*i-**i£B E 
R^^JSi-So tt*i>6*»fcRyy^OBER#t<SBERJ:9 < fc* 

15 H90>ffi¥feK9! 

W^tT'nj'^BffcS. El 6 fit, &n9KDfa&<OfeiR<D&])>*(Dtt&fSl 

teaop^jNusr^i-^-r— ht?*s. urns, ^m^mMfommco^v^^^ 

WIM • 7**3r» — &3 (H605S4 5) ©#»^t7n^ft-fTfe5, HI 
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3§ gg % mm-t Z> tc * <D m & <o J&M 
tiisiiut am^io, try h##mpi 2, HifecD^-* y 1 0 

10 0, mmui 4, &m<ov 1 5 0, mwnop/sm^m 6, it^mm 8 

«ifetlTV^5. ^f^g2^f±. mM^m§P2 2, mi£<aS/P^gl!f|$2 4. 

V* 2 0 0, g{fSB2 6, ^<Z)7*-* !)^ 2 8 0, try hM^2 

15 . ^©!) ^^^^nriM^«^^ti,5o 

20 y-T^y^ (5t^yv^) &tf«y>-^£#T, Di~Dn©yy^ + 2* 

©!)y^ (ffn+2#) T-$>5 y 1 5 0 SrP/S^m§Pl 6 ^W^ii-So ft 
*5 X ^^y^^t^f^s FEC (Forward Error Correction) l:fflV^5o 

P/Sg£&g|5 1 6 ii, r©n + 2*W!)y^l50lr, ^tl^tl, i£l©/<7W 

25 ifefP18-Ctt, P/S^^|fi5 1 6 /5^ttJ^$ttfc#^y 
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X&Z> 0 

i-<6. ^^tufdfl;^{f-§-«, s/p^mSP2 4-ei*j*©^y T/Vy f —^^b<£ 

>^tf>n+2/£) g{f£P2 6 

is ^tgp2 6t?«, Ajj&tifcv 2 o o^b^u y ^JUPtftSy ^ 

fcioTWDITjEOlfeSttfc^— * y X* (Dl~Dn) £r#T, ^©f-^D 
2 8 ocf-^Srt'y htt-frU W^SS^3 0 J; 9 ffl^-TSo 

k±©«^»j:j; v.mmmmi fcAt>£frtcT-*ts$:iBmm2\ztem£tiz>o 

So 

mmUl 4tt. n* (nte£^2&) O^-* !)>^100, n«©«F*{t:«J (1 
25 10-l~110-n), '< V T 4 1 2 0, n + 1 0 ITjE«F*{l2*fB 

(130-l~130-n, 130-p) „ tftaSEfcTj/ hf£ii£|5 1 4 0, n 
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+ 2*(0!) ^15 O^KJ: D«*jfcS;h/"C^£. 

shehhs i 4 icA^i s*t/t7*— * yy^ioos, ^ett^, n-^itn no- 

l~-ntA*^5. 10-1 nl*, !)vno O^b 

5 flF-i-fcaEifc-*-*. *3*16©»«-Ctt, OTftLT6 4B/6 6Bf^tffl 

! n t|i, ii7)6 4B/6 6Bf^ffl^t, A^J £ frfd^— * £ 6 4 b 

i t#te©:^ny*K:#«U##Jl-fc?'i=5'*«:6 6 b i t y^2 bit, 
f-^64b i t) tf^^^S^f-i-^HtS. T-^?UD1 

y 7- w thsssu i 2 ote. .^F-i-fbftji io - 1 — nfrbmiiztitcy*— ?m 

7*— *?UA3 0 0, f—^mB 3 0 1, 7*— *?'JC 3 0 2, 7*— *#ID 3 0 3 

fp (Exciusive-OR) ictfc^Df^iW. H 3 l:*t/^T^ 

y 7 1 -f P 3 0 5 km©gC5£ 1 5 fetl/5. 
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I2]4f3\ 4o©f- ^'J© o % lo©^— ^?'J^^c^tbfe.^-6'O0'Jtr^i"^M 
@tfe5, x — *?(JC 3 1 2#3tefc>*b % »•} 30©r-^l (f-^?ijA3 1 0, 
X — ^?>JB 311, X — *?!ID 3 13) t'<V f^f-^?lJ 3 1 4©40©t s — 

5 'fUH-Si:, *©ffi#te> '<!J x^^JSrH-^UfcTnO^^^cx-^^JC' 3 1 

io t2 A®B®D®P=C 

\£y h&tWU iai/fctfeSElTy MS&SB 1 4 0 fcffl^-T5 0 
15 mfJfTjE^-B-i: — IRWICA* BCH4f-§- (Bose Chaudhuri 

Hocquenghem) , V — K V n *>f?F-g-fc £T;&S& kfrTV^ ©^iS©7f£ fig 

Tfi* -0HJ LT, m= 7 >^«F* CRF** : 2 m- l = 127bi t, i 

flfyl- : 2m-m-l = 120b i t, Ify. h : m=7 b i t N 127b 

l^-^^#i<9 ST 5 AMIES' M16 6b i t i&5 0 510^5 ^flJ-£ (m= 7) 
©flMi If y httl 2 0 b i tTfcStfS, mffi\zte6 6 b i t ©#•&<£# U Sft «3 

©5 4b i t <om.it "o" i-r^o ^(omn^y ht. -mmz&tb*izmm^ 

25 5 V^-^ (m= 7) 0£A#9AG (1+x3 + x7) 7bit ©g|^ 
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tfeaEtry hteattl 4 0-CB:, M 9 fnE$?-5HfcS& 1 3 0 - 1 - — n % -pi!) 
^JtHo^attf s/ h£r, *He-t-57*-^tl^^-ttJ^i-5 6 4 B/6 6 B*f-§- 

So 

§:{f$P2 6f4, !)y^20o, y ^ 2 o oo#y ^^js-rsm^-r— 

10 * y (20 5- l~2 05-n) , /<P f 1 ^ V l/fttffc&Z 01> t 

^*h&§|5 2 0 2, 0i^SlJ®SP 2 0 8 , 7-^yv^2 8 0^fJ;otM 

tfeaEU ^**tj&i8 2 o 2K:r±, y 2 o o*#*-t-5*aEp >-^^A^$tb 

So fcSy ^**tJ&S&2 0 2tt, f?"§-|^»3£B2 7 0 S> h#gSgB2 7 5 t 

15 KiJ:oT*^*tt-CV^5 0 n^-mmU2 7 0 W, A* Sfrtfcx — *"#\ 
64B/66 BflF-g-o^y^&tfettiU ^ s> ^SttuI-x — 9 m £&£fcl ttffUl 
»!«iJa& PI»)MW:lBllfl«lim2 0 8 taftti. tft*** h#Ett 
2 7 5flt 6 4 B/.6 6 B^-i-^n y^(Dx-^^^^b^f§B 1 4T*Jffii6ii 

20 * y v^d i~Dn fcgiai-s?*— * y f*#jc&as2 o 5. M^yr^yy^ 
/•?y y v^^j-^2 o i u:f4 N yy^2o o^ts^yr^ y 

2 5 5,»9fnE8HHIrifi5 2 6 0, y >^iWffiiaJ2 6 5 KiotHiaSJltV^. 
25 4f -i-l^^lSP 2 5 0 tt, y >^«!#P» 2 6 5 3&>e>^*tbS|^»M^*3VNT|H»i 

mmzmmv, mnn&*)) ^tmmu2 6 s^ii^-r^. x^^^-^p 
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^5, P <9 ITEm-i-^ 2 6 0 B\ /^f^yy^^f-^^Ji^ tftMElfyb 

y ^*mwa2 6 5 iJijifci-rso y-r y ^^©t- 3-^— 

10 I?, y ^f&)$Pg|$2 6 5T?tt, m ^ ITiE^:-§-'ft:gI5 2 6 0 OfTIE^^ilrTC^, WlM 

3.-*iEft-C-fe5 0 y ^^ftH»«S 2 6 5 ft, i^^i Wr^ ^r^ -il^Tis 
fe*«:ISiifc*!MlP*P 2 0 8 teiifcr*-*. . 
15 -r — ^ y V^MJSSP (2 0 5-.l~2 0 5-n) left, !)y^ 2 0 0?ri^t 

- i~2 os-nCfi, AfitstiZy*-* y ^*#ftfc*;Ett^rt«s©«at«:Ei 

20 9 s — ^ y ^^*tJ6W2 0 5- 1 r±, $F-5§-pl#i£l5 2 1 0 - 1 , 7***3.— §B 2 1 
5-1, IS •? fTiE^'fbtP 2 2 0 - 1 , ^yf-f«tSI52 25-l, -feu** 2 
3 0-1, 2 3 5- 1, JttfcSC 240-1, y^^ ftJ^gB 24 5-li> 

w^mnn 2 10-nt a**^-?*— ^3?a*»b6 4B/6 6 B^-i-^^y 
25 ^&&wu ^(o^if^^m^^wim^m^mmir^o «F*ra»*2 1 0- 1 

te, H ©11^1^ y y ^SJW 2 4 5-1 tl^PtS, t****-* (*=5r3 
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— fitlEgB) 215-114, £ V ^^©f- *5flfctfeSEy >^©f- ^J'Jir^PJ* 
B*WS tr^ljE-rSteatr*!*-^©. 7*^*a-S2 15-ltt, tt 

aoaRUfTjEfc^-fb*^ 2 0-l*a*-#-«P9irjE«««r*flrU i^OITiE^ 

5 IR B tnEfc-S-ftrifc 2 2 0- 1 3F-~ — $5 2 1 5 - 1 fr^O}?— ?mt, 4fe 

m&f\Z V ls9$mU2 4 5-1 k"r**=-— §152 15-1 <Z5fTIE£aI£P 

10 y ls#<D± 2 3 0- 1WI y V^fi^ (0ll;Ui. f-^!)^D2~D 

n) (D^VT^U^rUZ 2 5-2~2 2 5 - n\zmt) £hZ>o V T -f 1tt#SB 2 

25-1 -ctt, iRDtrjEftiarottsttfci y >^fiwi>©f*— * y ^w^— ?n 
ts '<v?4 vis* a* 1 -* jtbtftmi^ hmsL\z&fat&imfa&&rni, 
x-tuf* 2 3 o - 1 Kmt)irz> 0 tut? 2 3 o- itemvtnEmt§ritn2 2 

y ^^®J^lgiJ2 4 5- lJ0»fc©»^tefi£oTiBttUaHHIrflJ2 3 5(Cffi^)i--5o 

<b3S2 20-1 &m*i-rz> j 7—fimb;*VT'('&%r&2 2 5- 1 astfw-rs^— 
fc «^ b < 45. Jtgssu 2 4 0 - 1 m<o tnE«#fcifls 220-1^ 

*s*sry>^flsj«ii»2 4 5-imafti-*-5. y^SM2 4 5-m sum 
m v iiiEm-i-ftSP 2 2 0- 1 asm* 1-5-7*— *?ua:»fti-5#x g y i/?x*mm 

i>*&&.VX^Z bmWf^itbZte, V T << «#fW 2 2 5 - l asm*1-5x — * 
?U£5itR1-5 £ P ^-fe ^^2 3 0- 1 I-Jb^I-So 
25 2 3 0-l#ffl;&1-5^— *^£#bT8H§-flS«$2 3 5- 1 

;65 6 4 B/66 B ^-JHfc&S&HiS U f*— * !)^28 OKffl^J-rSo w©f 
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— ? !)y^2 8 0 OW^jtt, a£{f£B 1 4 \ZAfi£tlZ>^—? V 1 0 0 <D"T — 

io m 6 gi§!HS2 6<z>iiijiiM2 o 8©ff5, #y ^©^paH&a** 

IrI^S^ #y ^^jttJK«U©W*Pil»l*B (210-l~nXUt2 7 0) t?*16 
t5(S10). y ^^o|BI»!)&saScbfc*»if ^^Sr^Ufti-S (S 1 5) o 

15 y ^^O^ffl*S?f|itlx7ht*U3tUfc^ttS 2 5fc^fTi-5o y ^^OlRlffl36 $ » 

— £\ S25-Cfi. x — * y i/^D l-Dn^r^^^- (215~1~2 
15-n) T% t***;*— *fl.3g«:IMfe1-3. fc*3, ro^^^a— ^©PiNBtt 
20 m 7 -?^5zH-5 0 Lt,f^^fa-&im Lfc^^^^J^-f?) ( S 30). 

©faJBflfcfctf^iB&jaH-) ZMffiL (S3 5) , (eli^l^^^S^^ir-rS (S4 
0) . 

25 — x * ~ -mmtf^tT L £ 4^ Lfc /<9f-fy^O«F»l 

m • T^^^-^i^ttets (S4 5) „ cro/N'yf^ yy^©^ti^i-T 
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m-tz (S5 0) o w^mMWimfr&Tis^^tnfevtcm&te, mmtwhtc 

WmtteZ (S5 5) 0 WiM&W-thtcm&lZ. ffiflTttS 4 5X(4S Ofc&ftl,®! 

s^^??is-ro — *\ ^y t-<< v >-?(Dft^mM&m&^Tvtitmj£i'tcm& 

5 li, ±V >f?(DW^-mM - r^^i-lli^TL, Silt LtroPSS^T 
i"5 (S 6 0) „ 

i7IS, 7 s — $ V ^^M^^2 0 5&ffo, f^^fa- (I6WS 2 5) 
SlOO/J^M^FI^tS, £1\ #y^^ (D 1 — D n ) lu^tSi!) 

io iTaEm-sHbgn 2 2 o-e, t*— * y ttft*^ y b is&>e>i»i?triE*-g-{fci«ts4' 

(DfTlE&n^itfrSfr&mfeirZ (s l l 0) „ 

2 1 5 0F*3iHiis^-c*fo5^=¥=.-«iEa^. mfevm. -i" ) fcftitan 

^Sr^-TS (S I 2 0) 0 ig;tTV^«evvS§'£-te, St^S 1 0 5^f>©^SI: 
9 ^tV^^Sd^Sfc^ ^^^a— *^^**^T-TS (S 1 2 5) o 

20 ^^-cDiiiE*, -r&fr^y >?<d?j x ^y<D-rtiiz. mmr$mtvx& 

$r=.-g|S2 1 5 tC&V^T, y 7 tfx, #Jx.W:^m 
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SS:^!>Vh7j' 7*"f 2> (SI 3 0) . jfcftlsHBcas^ib&jfeLfcflC (0!lx. 

tf, 50) *jffl^fc*»5*»**IS-f5 (SI 3 5) „ j5R5b®S6:*s^je>gi3ebfcfl[ 
5 i 5 fc/hSv^-frtt, s l 0 5 icM'O^M^'OT&i-o f£?h®%L&^itoMMV1t 
m*mz-1tW,&\Z, f^^a-&imtfc^]lrt (SI 4 0) % 06©fe 

<t*5 % S 1 1 0-e«, KUffTiE^^Ufc^i^^lJfeSrfTofcAS, rtiSr, 

08fi, /*y x-r y ^*hssis2 o i x<d, s<v ft-^-mM • & 

M. (®6<E»S4 5) <DPtm%7F-f ^n— hX3b% 0 

tfS20 O^b^atrPife-t-5. m <0 WEM^ritn 2 6 0T% 

is -ffc&asrHife-t-s (s 2 o 5) m*)tnEm^r{t^m^m^x, my&?&£. 
■ vmv (DtnE&ftoizfr&fr&m'fe-tz (s 2 1 0) 0 

20 2 2 0) „ fifc-CV^V^-g-tt, ?ftJiS 2 0 5*>fe©feI*ft!)fit. *3ra — 

«F*l3»3M«rl bitfi (S 2 2 5) * 

u-t, &m&ft'?tcn-%-mM&m&. ^frfefrtcmm<D-£.x<Dmn&m*Wfrv 

fe^^^d^^J^i-Sc, (S 2 3 0) 0 ^y^-ffis *y 5a$ 
25 -C, ZOmm&l b i tfofbLt^tS. ^tt, ^©PifitT"<>l!) 
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M*3Z<Dtit.%hT~rZ> (S 2 3 5) . 

5 (S 2 4 0) „ j&ibmm^&Mfevtcm sed &mz.tcfr 

^frzmfc-rz (S 2 4 5) „ j&2hmm> : f'frM.fe^tcm.£ «? vh^^t*. 

S 2 0 5l:I5MllrI!)It„ ^lEl^^^fe^Lfcifi^^^fc^-a-fi, 
V 7V bfy h©^*PI»IXV9*^^a--«!!a35 s ^TUfct^Wfb (S 2 5 0) , 

10 sfeds % S 2 1 Otlt BR!?friE^3S^bfc36*5d^iW3fe*fTofc^ % 

|il3z&bfcm«9fTiEm-i-{b^S (HI 7 <D S 1 0 5XfiB8<0S 2 0 5) Id 

15 *5^-c, * y :^T?»&fr:£#»&L;fcfc#©&a#)E&, m 9 0:70 — 

f-^!J^Dl~DnOH©-o©f-^!J>^Dx (xli|«) "CIS 
<9 0jE/6S|g^bfc^ (S 3 0 0) lC*Q.3g&&§#rU *1\ JttfcgB 2 4 0 - x T% 

x-^ y v^d xc^^-^^ijt, ^yf^at.Sf2 2 5 z^r—tm 

(S 3 0 5) „ i^«sfc5i:fl)lUfc^«:, 9*—* y D x OiH 5 ITjE 
^StSif^By^!: rpD^o^^j ittT-^L (S310) % S31 
25 ftV^^Lfc^te, t©itS3 1 5K$Hf1-5 0 

s 3 i 5m £ y x— * y ^dxober (pois^^ : 
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Bit Error Rate) *$i-W-i-& 0 BERIt *ttB*Mrt l-3S£ LfclR "9 fnE<Dm& 
3 2 0) o BERdS±Plfit«t <?/h$V^^J^brt^«, ii^lg (S 3 2 5) 

■e«E* (fcifctf* ift9triE©35£* BER<^iSAn, m^w^ii^p^) asi§£L 

T^fcV^ fc**0*-f-« (S 3 3 0) . 5*-*y ^*DxEWk?fc|«j&S$&£L 

-cv»s»£\ -*-4*>t>, 2 y v?& l ±-x?y (om^^m±^X^^m^■^•±v i — 
10 v<»fc«> % ®!*IM$:iSfciL-c*Ti-5 (S 3 3 5) 0 

SriS K> frjE«-9-fb*P 2 2 0-xWtfi;^£,^y-7V^-!§-gl52 2 5 - x CDttJ^tC-gJ 
9#;t5 (S 3 4 0) o 7 f — * y >^DxT«!) KES#35&Lfc£. fc *• 

il&L (S 3 4 5) % yy^PIMitLTfel^TU 0 7X140 8 ©7 n 
15 -*-r-Mc«#i-3 D 

»9*« (BER) Sr*fflU B E Rj8S^»«fi Lfc_hRS<ifi£rj©;tfc$§£-K:, 

ft*5. S 3 2 0fc*3V^T\ BER£^fe^Lfc±MOt'jfcig5!^te&<, BE 
20 R©8U£&KfcU B E R0±#iiMlJl±# Ufc^t S 3 3 0 £t*fc$MEfe U 

y x 4 i> h <o mt> \zm y> wz. z> x ? u r t ± v \ 

— ^fcov^T, yuf— ^ (D^V ^ &2ffcttL. ££>K S tgt*—* i/N'y 7^ ■7 ^ — 
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^yx-f-r*-*$:3tf§U <0& V is 9 <D^y-m±m (BER) 

5 ^-^int *mmx%z> B 

19 te-c, gfitfci y ^^^©55^— * t^y 7-4?— z**h'& : K\^it. ! T—9 

15 t> IP B# HI Ift ©r I c ri ft ft v n t v ^ 5 ¥ U ^ # s *> £ . 
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y ^^^/V-7°S.t^S(llB^2^^-7 e t{4M^SflfllBlg^:^y >?<D')>t£< k 
25 4. m^my i -fkm^Vy'^y i -'$ r k(Ditmm^m^^X, H&IS^l y 



WO 2005/048520 



PCT/JP2004/010747 



19 

atriBjffi ©y ^^^-^t^MiB^2oy v^^w/i, striata ^trsE?* 

*i felt - * td§J 9 # x. 5 d t £ #iSc £ -T 5 1 v n 3 © V N-ftu 

25 &&m\^izmk<Di/v r/uflr**>fe, Misum^-*. atrial y^^^-^s. 
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WifZ&m<DV >?<D'pft< t'fc-ot ±otf ISf-^ Ir^tSl i o y y 
?>fj\<-7b. 

10 fitriait^x - vtc< !)f^f-^ s ^ y t * £ % 

> ? \c i. o xm c< y x -y 7— * 5 HI 2 tf> y ^ ^V/u- 7° £ , 

Mistime- * rif ittfiB^ nf-f e> Miait^x - * x teffimy< yf^f-^ 

15 &7*-*£.j£&b, 

mmmi<ov>'*^^-zrRx^mmm2(D^/u-yb}^tj:^ttsmmm<D])^ 

?<D'Pt£< b b-^<DV is?\c£^xtiimm'Q&i&7 £ -*&fcvk-tz>M3(Dy> 

20 ~-7°tK mmmzmmzn? zbz&mbirzmmmwio 

s. fiiBMioy is ? ? >v~-zr\^ a©t> hd^^s tr* h^ij^j; vmj&z 

25 MlBf! 3 <7> y >?if/\ — Mf&'S? WWf-^-^^^tbSt'-y bPlbw!f£'< 
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10. «re%flr«is^ atrial 7 wws-§-<bMi5^y ^^ft-^tftfia^m^-^ 

So 
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mmmmc iot, mmmm^y wwt -§-, Mia/-? y ^ ^ ft #s:t>-tiiis^sff 

io b&sb^7 w^©/>^< t b-HMzxmtmtkVT^zm&it, missis 
is striae y ^ ^ m^(Dm <? t mtftm ^tcwm*) mtkmamtAzmm u 

^^i-t-^ft^l l^fBttOgfa^go 

i6. mmm^m&m-t, mmmmm^b<om^mm^^^m u ^s^a 
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